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AUTHOR : Nikitin, Ye. H. 
——eeee 
TITLE: Investigation of Semiconduc ting Properties in the 


Silicon - Cobalt Systen 
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, Noe 45 PP 633-636 


PEAT; Specimens of the various cobalt gilicides! were propared from 
commercial high-purity materials *-0 (K-0) 4 —Sy) and Kp-0 (Kr-0)- Electrical 
conductivity and thermelectromotive force were measured by means of 3 
recording electronic potentioneter (Pigs 1). Peaks of the conductivity 
curve and values of the photo-emf curve that deviate very little from 
zero correspond to the compounds co,Si, Co, Si, CoSi, and CoSi,- The con- 


pound CoSi, however, has a lower conductivity, and its photoalectromotive 
force attains - 60 pv/degree. The temperature dependence of the electrical 
conductivity 9 and the thermoelectromotive force a was examined for pure 
CoSi, CoSi with a slight hydro gen @xX0es8s, and CoSi with 4 alight silicon 
excess (Fig. 2). For pure CoSi, 0 and a decrease with rising temperature; 
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AUTHOR; AES Dts Ha 

TITLE: Phermoelertri. pe seer, “f the Silicon-Chromium Systen 
PERIODICAL: Fizina Site ecb). SPAS ay. Make Ov Ne 11, pp. 2685 - 2688 

TEXT: The auther Poway! op bots »-huvlectric properties of the 
Silicon-chromiun Syotem fos tne poss aae af finding the Composition that 

has optimum thermoelestci:t parkceters ine following chemical compounds 

were detected in tne Byates or Si, er Oe Cr,51,, CrSi, and Crsi,. The 
electrical Conductivity + aca the tnermo-emf a of samples of various com- ¢ 7 
positions were measured CY & J oibpengation metnod; the temperature vy 
dependence of these QUaclities was gessured with a recording electron 


potentiometer. Fig.t shows 9 and 2 a3 4 function of the 8ilicon content, 
and Fig.2 shows 3 and uw aa A fur tion of temperature, Crsi, With a silicon 


deficiency was iound ty “as Uplinug thecnoelectric properties: a thermo- 


: R -1 -1 
emf of 110 pv/degree @Ne aL gnductavity of 700 chm” '-em (both measured 
at room temperature), At 4:0°C, the torger attains its maximum, and the 
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latter its minimum. An aiditisn ot oy jf boron increases the conductivity, 

but a larger boron additi:n revises it. Silver impurities greatly affect 

the thermoelectric properties (uf. Latvlea). Ali numerical data of these 

Measurements are given i> two tapin3. Kurnakov 18 mentioned. There are 

2 figures, 2 tab.ea, sist lio cetare: -o2 & Soviet, 4 US, 1 British, and 

1 German. 

ASSOCIATION: Institut . iu: diin .v aw SSSR Leningrad (Institute of 
Semictends tre the AO vOSR, Leningrad) 


SUBMITTED s May 7,0 Ion 


Legend to Table }. tne 0... ctri. garageters of Crsi., With boron and 


Silver impurities; 1) :s,uarity pertintauges 2) a, pv/ degree; 


4 -! 
3) Oo, ohm -com 3 4) teat gaduithvity, cai/degree.cm.sec. 
Legend to Table 2; Thera.s-iestri jaranuters of the CrSi,-Mnsi, system. 


1) Crsi., % by Weight ; RES Ly. hoy weight; Sy dey pv/ degree; 


~1 -4 ’ 
4) 6, ohm ecm ', heat Jonauctaivaty. uli degree.co bec. 
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AUTHORS: Nikitin, Ye N., Bazanov, V. G. and Tarasov, V. I, 


TITLE: Thermoelectric properties of a solid Mg.51-Mg.Sn g0iuztion 
PERIODICAL: Fizika tverdogo tela, v. 3, no. 12, 196*. 3645 2649 


TEXT: Experiments were made for the purpose of obtaining a materia on 4 
the basis of a solid Mg,51-bg,Sn solution with good thermoelectric proper 


ties, Mg sublimed in vacuo. high-purity tin and silicon with a resistiv-- 
ty of *O ohm-cm were used as starting material. Samples were me.ted in 
corundum crucibles in an argon atmosphere, The temperature dependency of 
electrical conductivity and thermo-emf was determined by a method des 
cribed by Ye. N. Nikitin (ZhTF, XXVIII. 23, 1958). The heat conduction 
coefficient and the Q-factor were established by T C. Harman s method 
(J. Appl, Phys., 29. no. 9, 1373. 1958) (see Fig, 1). Since deviations 
from Pisarenko's formula were established, the noticn of "optimum carr 


ter 
concentration" had to be introduced. According to these data. the alloys 
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MB5S1, g°% 2 and Mg.51 495n possess the least thermal conductivity. 


( Baa 6 ere 
relatively high mobility. and efficiency at room temperature, The 
carrier mobility remains unchanged when the two components are dissolved 
Experiments of A. V. Petroy have shown that the carrier mobility ickly 
drops with increasing content of antimony. The thermoelectric efficiency 
of the alloy Mg.S1) 75045 + 3 me/e@ Sb (m. P. about 9O0"C) (Pig 4) be. 
tween 200 and 600°C amounts to 0,7°10 ’ deg” , The thermoelectr.: 
coefficient is not deteriorated by heat treatment in a neutral atmosphere 
cr in vacuo up to 720°C, There are 4 figures. ! table and ‘5 references. 
4 Soviet and 11 non Soviet. The four most recent references to Eng..ah 
sanguage publications read ag follows: C. Celent Electror Industr ae 
65 1959; R. D. Renid. R. ¢C. Morris. G. C, Dau!son Phys. Rev 303 o9lE 
‘958: Semiconductors. Ed. by N. B. Hannay. New York. 426. .959; JF 
Miller. R. C, Himes, J, Electrochen. Soc, 313, 975, 1966, 


ASSOCIATION: Institut Poluprevodnikov AN SSSR Leningrad(Insctituc 
Semiconductors AS USSR Leningrad} 
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AUTHCKS : Nikitin, Ye.N., Bazanov, V.G. and Tarasov, V.I. 
— ee 


TITLE: Determination of the tenperature-dopendence of the 
resistivity and thermoclectric power of semiconducting 
mat orials f : 
PERTODICAL: Pribory i tekhnika ekspuerimentas no. 1, 1963, 
146 - 148 A 
TENT: Fig. 1 siows the anvaracus used to cetermine the 


A Pes . : x Z ° 
resistivity and thermoelectric pover at temneratures un to 1 COC ~C. 


Allo the wetal parts are wade of stainless steel anc are sus vended 
frou two vertical porcelain tubes. ‘fac measurements may be 
carried out either in vacuum or in an argon atimosnnere. The basic 
circuit ennloyed in the determination of the above tWo Darameters 
is shown in Fig. 4. The ecuracy is yetter than 5,4, the main 
source o” error veins ia the detersination of tne tainerature 
(about 1 “C at 566 "C). All the contucts in the apoaratus are 
spring-loaded (as onposed to soldered). The tnermeclectric power 
ef gluvel ot 20, 6G, . 200, 566, SOG. SCE. UCC and 766 °C wae found 
to be -16.5, ~16, -16, -16, -18, -20, -21.5 and -26.5 uv/°c, 
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Determination of .... E£032/E314 


resnectively. ‘The resistivity at these temperatures was 30.5, 

27.0, 24.0, 22.5, 21.5, 20.3, 19.5 and 16.2 ohm *cin ; 

respectively. There are 4 figures and 1 table. 

ASSCCIATION: Institut poluprovodnixov AN SSSR (Institute of 
Seaiconductors of the AS USSR) 


SUDMITTED: April 12, 1962 


~ neater; 3 - thermno- 
- specimen; 6 - contacts 


Legend to Fie. lL: 1 - metal screen; 
couple (hot end); 4 ~ contact rods; 


"%) 
< 
fog 
2 


for determination of resixivity; 7 - tnermocouple (cold end); 
6 = tantalum Springs; 9 - screen; 10 ~ vacuum seal; 11 - metal 
rod; 12 - tube; 13 - cooling fins (heat sink). 


Lesend to Fic. 4: J - Specimen; 2- standard resistance; 
5 - switch; # - potentiometer; 5 ~ current switch. 
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ORG: ta itityte of Seniconddctore Academy of Sciences SSSR (Institut 


| poluprovodaikow Akadenti nauk SSSR) 


_| reaction 


| 1965, 1526-1529 


‘ABSTRACT: ‘MnSiy, 77 was synthesized by a 
‘| was obtained. in the solid state from the 


process and the defects associated with crystallization and peritectic 


ol gp TTB: Preparation of a higher manganese silicide by a gas transport 
+/ 
“| source: A SSSR. Izvestiya. Neorganicheskiye materialy, v. 1, no. 9. 


“TOPIC TAGS: manganese compound, ‘silicide, thermal emf 


| 
> | 


gas transport reaction, i. e., 
gaseous phase. The melting 


“| peaetion. pene. t! SMWtcen ta wag _WnCly)--the transporting agent--was re- 


‘acted with) 


icon in sealed ampoules at 10 5 mm Hg and 700°C. X 


: ‘pay diffract ot of MnSi;.77. showed a well formed crystal structure with+- 


\ out silicon phase impurity. Thermal enf 


silicide obtained by the gas transport reaction has the same degree of 
purity as a single crystal obtained by oriented crystallization. The 


\ a uDC: 
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“deficiency of: ‘aliicon in the sublattice of the silicide as compared to 


ee ~ “the: bisilicide is not due to the crystallization process but to the phy 


sicochemical nature of the compound formed. Orig. art. has: 2 figures, 
2 tables. : 
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_ACCESSION NR; AP5021364 _UR/0120/65/000/004/0203/0205 4 7 oS 7 
i eres oe ¢ 3 621,317 .33:621.315.592.2 fe 7 
‘AUTHOR: - Nikitin, Ye. N,; Zaytsev, V. K. gg” @B 
ee ee ee 
TITLE: ' A device for. the determination of electrical conductivity of semiconducting 
‘materials in liquid and solid phase. : 


SOURCE: Pribory { tekhnika eksperimenta, no. 4, 1965, 203-205 


TO! :. semiconductor conductivity, semiconducting material, silicon semiconductor, — 
; ‘conductor. ae 
265 v\ Pe aa - fede 
ABSTRACT: “This paper describes a device for the high-temperature synthesis as well as. | 
for the contactless measurement of the electrical conductivity of semiconductor materials. | 
During the process of synthesis the instrument can check the electrical conductivity of [=> 
solid and liquid semiconductor substances within the crucible and can follow the tempera~ | 
ture dependence of the conductivity with an accuracy of some 10 - 20%. Curves in Fig. 1 - 
Encloaure illustrate the operation of the devite.. Orig. art. has: 3 figures and 1 - 


of the 
table. 
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Fig. 4. “Temperature ieaiene of the electrical aiieueus. 1 - Silicon, contactleas 
-methad, ‘in voltmeter scale units; 2 - for ths same sample of silicon, using a pee 
method in ohm! ones. 3- arsine contactless method, in ohm-t em-!, 
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SAYBEL', A.G.; NIKITIN, Yo.P. 


Properties of radio pulse range finders equipped w' th one integrator. 
Izve vy8. ucheb, zav.; radiotexh. no,3: 342-355 Ny-Je 15% 


(MIRA 11:7) 


1, Rekokendovana kafedroy Moskovakogo ordena Lenina aviatsionnogo 
instituta im, Sergo Ordzhonikidze. 
(Radar ) 
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[modeiing as a stientifi- retear h tachnique; @ gnosec~ 
legical analys‘s | IModelirovanie Kak metod nauchnogo issle- 
dovanilas Bosco stesie: anatiide 
unive, 1965, 246 fe 


Moskva, Izd-vo Mosk. 
(MIxA 18:8) 
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NIKITIN, Yo. 5. 


Nikitin, Ye. 3, ‘The comparison of compensating calculations in the interpolation of 

eee two solid sides according to the method of N, 4, Urmayev ze D A Larin,® 
y “losk, in~ta inzhenerov geodezii, aercfotos"= yemki 4 kartografii om 

p. 37-48, with tablea, ‘ 7 Roper on eae 


So: U-3736, 21 “ay 1953, (Letopis '“hurnal ‘nykh Statey, No. 17, 1949) 
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NIKITI", Ye.V. (Moskva) 


Laboratory assignment "'casuring the pressure of liquids at various 

depths by means of a munoeter.” #1z.v shkole 21 n0.3:6-44 Ky- 

Je 161, (MIRA 14: 8) 
(Liquids ) (Manometer) 
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KARDYSH, V.G.; NIKITIN, Ye.V.; OKMYANSKIY, A.S. 


Methods for drilling shallow holes in friable rocks. Pazved, i 
2 .11:30-35 N '63. 
oe eee (MIRA 17:12} 
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KARDYSH, V.G.; NIKITIN 


, te.¥.3 OKMYANSKIY, AS. 


Present status and future development of drilling procedures 
Stalilow wells in incoherent rocks. Biull. tek:..-ercn. 
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anova-Lenin (Kazanskiy gosudarstvennyy 


ORG: Kazan. ‘State Universit 
universitet 


im. V. I. UL! 


L 

‘TITLE: Anodic oxidation of gallium in KOH aoiutions 
‘SOURCE: Elektrokhimiya, v. 2, no. Ll, 1966, 112-115 
‘TOPIC. TAGS: gallium, anodic oxidation, electrochemistry 


article was written to fill a gap in the literature on the 
ne solutions. The investigation was based on 
: tic curves and polarization curves. The struc-, 
ture of anodic. oxide films was studied by electron diffraction. In these investi- 
‘gations, 0.1 N KOH was used. The oxygen was removed -by purging solutions with ni- 
‘trogen. Each experiment was conducted in a freshly prepared electrolyte at 25°C. 
-Polarization measurements showed that the formation of the primary oxide at negative 
create is a presedee by cathodic liberation of hydrogen, followed by its subse- 


541-1396. 2: : 546.681 


“ABSTRACT: The present 
~ Lanodic: oxidation of gallium in alkali 
“the automatic. recording of galvanostat 
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“1 21858=66 
(ACC NR: AP6003502 O 
“quent desorption. from the electrode surface.. When the potential is changed to a 

‘value more positive than -1.1 v vs the normal hydrogen electrode, a sharp increase _ 

n the polarization curve occurs, thus indicating the active anodic dissolution of 
alliun. - Starting from -0.25 v, lowering of the polarization current occurs; this 

s associated with passivation of the gallium electrode due to formation of the — 
anodic oxide: film, The electron diffraction studies identified this film as Gaj203.. 


“Several distinct regions are distinguishable on. potentiostatic curves: a) forma- -- . 

‘tion of the primary oxide film; b) dissolution of the primary oxide film by alkali; - 

:e) anodic dissolution of gallium via the primary oxide film with formation of gal- 

‘Yate ions, formation of oxide film by hydrolysis of gallate ions along with the 
emical. dissolution of this film all take piace simultaneously; 4d) direct anodic 
idation of the-gallium electrode. Anodic liberation of oxygen takes place at 

high potentials (10-30 v). ‘Orig. art. has:-: 3 figures. : : _ 


‘SUB CODE:. 11, 07  SUBM DATE: 27May65/ ORIG REF: 004/ OTH REF: 013 
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AUTHORS: Fayzullin, F. F.; Nikitin, Ye. V.; Gudina, N. N. 
ORG: Kazan State University im. V. I. Ul'yanov-Lenin (Kazanskiy gosudarstvennyy 
universitet) 


TITLE: On the mechanism of the formation of anode films on liquid gallium 
SOURCE: Elektrokhimiya, v. 3, no. 1. 1967, 120-122 


TOPIC TAGS: gallium, electrode, electrode potential, mercury alloy, mercury compound, 
potassium compound, electric impedance, electrolyte, electric resistance, electric 
capacitance, gallium compound , OXIDE FORMA TOW , LIQUID METTIL 


ABSTRACT: ‘The mechanism of the formation of anode oxide films on a i2quid gGoilium elec- 
trode in alkali solutions is studied. The electrode design is described OY Zea 
Lezhava, A. T. Vagramyan (Izv. AN SSSR, Ser. khim., No. 3, 435, 1964). The purity of 
the gallium was 99.9990. A mercury-mercurous oxide electrode served as the cciparison 
electrode. The KOH solutions were prepared by dissociation of potassium amalgam in 
doubly distilled water; all tests were at 320. Polarization potentiostatic curves were 
plotted (see Fig. 1). Alternating current of 100—20 000 cycles was appliec to the 
gallium electrode and to a platinum-plated platinum disk over the surface of the elec= 
trode under study. The electrode impedance was also measured. It was found to be 
probable that active dissolution of the gallium electrode and the formation and growth 
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Fig. 1. Polarization potentio- 
static curve of i versus @ (1 

of liquid gallium electrode in 
Q.1-N KOH at 320; and curves 

of capacitance C (2) and 
resistance R (3) versus electrede — 
potential in same solution at 

1000 cycles 
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of the passivating oxide are not controlled by ditfusion of the reacting particles. 


Orige art. hass 2 graphs. 


SUB CODE: O7/ SUBM DATE: O4Ju166/0RIG REF: 006/ OTH REF: 005 


Card 2/2 


APPROVED FOR RELEASE: 07/19/2001 


CIA-RDP86-00513R001137020005-2" 


“APPROVED FOR RELEASE: Cha ct Rd Catia Rice t enki pos Teer a Oeeee: . 


KORST, NN.pNIKITIN, Ye.Ye. 


. Teoret. i eksper. khin. 1 
a double potential well a ae 


Relaxation in 
roekgll-21 Ja-F 165, 


1, Institut khimicheskoy fiziki AN SSSR, Moskva, 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137020005-2" 


“APPROVED BOR RELEASE: 07/19/2001 ee Ree. cect 2 


seer aes SAE Gee tuations rcaseaae EP 


‘NIKITIN, Ye.Ye. 


Statistical theory of endothermic reactions, Part 1: Bimolecnlar re- 
actions, Teoret. 1 eksper. khim. 1 no.2:135-143 Mr-Ap 65, ep 


Statistical theory of endothermic reactions. Part 23 Monomolecular 
reactions, Ibidstlds-150 (MIRA 18:7) 


1. Institut khimicheskoy fiziki AN SSSR, Moskva. 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137020005-2" 


"APPROVED FOR! anak whl ot dot CIA-RDP86- diane hn ae 2 


apaioes ais ivases SES ASEZER Ne Mas eh sarin aerUnnee SINE yo eee eee 


NIKITIN, Ye.Yo. 
___ NIRITAN, 200 tee _____ 


Statistical theory of exothermic lon-mc.. eculer reactions. 
Teoret. 1 ekaper.e khim, 1 no.d 1428135 "656 


(MLEA 18:10) 


1. Institut khimicheskoy fiziki AN SSSR, Moskva. 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137020005-2" 


1 CIA-RDP86-00513R001137020005-2 


BE Seer ee ESR NES EEN SO NE secities 


"APPROVED FOR RELEASE: 07/19/200 


ge ea et 


see 
a 


NIKITIN, Ye. Ye. 7 
| jes and oscillator no ais: 2 
rie Pe 6 nowl:17-22 Ja-F 165. 


Average lifetime of 
(MIRA 18:6) 


monomolecular reactions. Kin. 


1. Institut khimicheskoy fiziki AN SSSR. 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137020005-2" 


CIA-RDP86-00513R001137020005-2 


abisyioes Byres 8 rey PPS yaa et TE 


"APPROVED FOR RELEASE: 


Lat 


07/19/2001 


u = 
TES ee 


: is collisions, <hur. 
tgrute GKORENEZE S ; ee 
¢ Ss ° govecgd Pig JS : fe DU: aoe Gre 7 
ESP. 2 tECTe 112.4 (MIRA 18:7, 


Institut khisichesscy fFiegisi A 


ie 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137020005-2" 


"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137020005-2 


laxatt : potatlonat ‘degree of fresdom,: ibs th 
onal re s pny molecular: rotation : ca 


) , yin the gates brivm gas it 
cl rami nan of the: rebxation equ 
of diatomic wnloeles ores : 
zits: rotational freque ay ¥ 

, where B =f 


, (B/By' “By bp ae (UB) gs of AB tai Cy, 
: cule, B= = 1/kT, Wis the roduced mas a 
fons are expressed in frequoncy units), be 
ho contion wet: dla 14s fulfitled either when the potential rang n/Mh ie & il. 


rpehige pate myo thal te rotation is celine it 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137020005-2" 


"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137020005-2 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137020005-2" 


"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137020005-2 


as a ERE EOS 


ing iol 


2t 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137020005-2" 


"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137020005-2 


OLY EE 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137020005-2" 


“PPEROVER bbs esses ad fd hela ment iol Pept eRUOrt > Ueeee: 2 


ees 45066 “awn (a) /EWn( )/auP(t) /euP(b) - -IsP(e) | 
ce “ACeSSTON 1 mR: 3 ABDISAS . “uR/0st/65 Sfons/ore/OxSY GUO 
= We $39 Bhd + 959-186-3001. 
“AUTHOR: - Nikitin, Ye. Ye. *"' 


GITE: Nonadiabetic transitions between the fine-structure components of ‘Gattne alkaline __ 


a ee _metal atous during: atomic collisions 4 i? 


“SOURCE: .. Optike 1 spektroskopiya, v. 19, no. 2, 1965, 161-170 
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| ABSTRACT: “This 4s'a continuation of earlier work by the author (with V. K. By- 


ts ‘Khovskiy, Opt. 4 spektr. v. 17, 815, 1964), in which the cross section was derived . 


for the nonadiabatic transition between two states of the quasimolecule Na*Ar, 


Lee whieh ‘leads to: quenching of the sodium fluorescence. In the present paper the ; 
<. :author derives an estimate of the cross section for inelastic collision of a metal 
ra atom. M with ‘atoms. ‘of an inert gas X, inducing a transition between the rine- 
“' structure ¢ s of the first-excited state Mt (7P,). An example of this re- 


|  baetion is Na(' a/a) : + Ar(289).+ Ka(?Ps/a) + Ar(459). Since the conditions of the 


; 7 : atomic collisions are quasiclassical the energies imparted during the collision : 
os: tare much lower than the kinetic energies of relative motion, a semiclassical ap- 
fora! :Proxination is used, which reduces to the solution of three simultaneous equations : ee 
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~~ quantization along the molecular axis (molecular model) and the other quantization . 
~‘@llong én axis fixed in space (atomic model). -The dependence of the cross section 
on the velocity: and on the potential parameters is traced for three cases: slow 

‘ yotation of the axis of the quasimolecule (Hund's case a), rapid rotation of the | 
simolecules axis (Hund's case b), and rotation of the molecular axis at a speed | 
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Abstract: The suppurative-putrescent phlegnons in cattle 
were treated successfully by the authors by means 
of o wide incision in the abdominal wall, per- 
mitting the complete rencval of dead tissues and 
putrescent fibrin from the retroperitoneal pyonecrotic 
focus, a8 well as the drainage and washing of the 
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Title : Use of Dehydrated Serum for Transfusions in Cattle 
After Massive Blood Loss 

Orig Pub : Tr. Novocherkasskogo zootekhn.-vet. in-ta, 1957, 

Vyp- 10, 361-3% 

Abstract : The effect of the transfusion of an 8% aolution of de- 
hydrated serum (DS) in physiological golution was studied 
in 15 cows after the withdrawal of 
volume of the circulating blood. 
from the blood of cattle. Five control animals received 
whole blood, and five, the native serun. 
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| SOURCE: Veterinariya, no. 9, 1966, 18-20 
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ABSTRACT: Lyophilization has been found to be the best method of pre- 
- paring virus preparations for long-term storage. The best 
protective medium for this purpose is an egg-white-gelatin- 
peptone mixture. The article discusses the preparation and panes 
| properties of this and other mixtures. [WA-50; CBE No. 12] 
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On the Kinetics and the Mechanism of Tetramethylethylene Decay 
(O kinetike i mekhanizme raspada tetrametiletilena) 


(eye Fizioheskoy Khimii, 1957, Vol. 34, Nr 11, pp. 2400-240 2 
( USSR 


A possible explanation for the anomalous decay kinetics of tetrame- 
thylethylene is given on the basis of the hypothesis of the heterog- 
eneous radical, but not a chain-decay of tetramethylethylene. The 
facts stated concerning the decay of tetramethylethylene by means of 
the experiment can be explained by considering their decay to be a 
sguocessive radical reaction with a heterogeneous forming of active 
centers. There are 5 Slavic references. 


Saratov State University imeni N.G.Chemyshevskly (Saratovskiy 
gosuniversitet im. N.G.Chemyshevskogo) 


August 8, 1955 


Library of Congress 
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TITLES Note on the Deviations From Boltzmann's (gol! teman) distribution 


in the Decompositior of Diatomic Yolecules (Ob ofdoneniyakh ot 
Bol'tsmanova kogo raspredeleniya pri raspade dvukhatomny kh molekul). 


PERIODICAL! Doklady AN SSSR, 1957, yols 116, Mr by PPe S3u°7 (USSR) « 


ABSTRACT: The decomposition velocity of diatomic molecules is determined in the 
case of the reaction AB +A +B with binary enllisions by the pro 
pability of the transition of the molecule from the bounded state inv9 

the range of states with a continuous spectrum and by the distribution 
function of the oscillation ensrgye In the attempt to explain the ins 
fluence of the disturbance of the Boltzmann distribution on the decom™ 
position velocity, the author employs geveral simplifying assumptionss 
Let the diatomic molecules AB which are destined for 4 decomposition, 
be assembled in 4 heat trough consisting of the molecules Ce Ther 
the collisions of the molecules AB with each other may pe neglected. 
fhe molecules AB begin to decompose because of the collisions 4B with 
C. The probability of 4 nonwelastic collision of AB with C ercnected 
with a transition of the molecule AB from the quantm state n to the 
state n! is proportional to the square cf the matrix element of the 
card 1/3 sscillation coordinate of the molecuhe AB for the corresponding tran® 
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Note on the Deviations From Soltzmann's (Bol'tsman) Distribution 2016/51 
in the Decomposition of Diatomic Molecules. 


gition. Here the author imyrest 


ad + + i s 
jgaves as 4 made. of the diatomic mO 


af et ated 
leche 4 quantized molecule with 4 number n_ + b>: diserete appre 


ximately equidistant levels wit, 
spectrum with positive energye 


h a negative energy and a contin 15 
On the transition from the discrete 


spectrum to the continuous spectr im the natrix element cf the Ga0nF 
dinate decraases considerably on 4n increase of the transition energye 
Therefore it can be assumed, that the transition te the Bo ales 
spectrum takes place only from the higher levale From these cons) 


tions, the relaxation and + 
which are assembled in 4 he 
bilities of the transition bt 


and by the probability of t 


ne decompositicn sf a system of oscillators, 
at. through are characterized by the een 
o a neighbour ing level errs ae ee (n+1) 


he dissociation from the last Level Poe 


A relation is given between the activation prooability and the a 
sjyation probacilitye The solution of this system is given here in 


the form of the superpositio 


The eigenvalnes cf the abov 


relaxation process and of the 


n of the terms *, ” 1, (A) exp (2P,, ble 


e relation determine the yelocity of the 
diasaciahions AN expression 19 also 


given for the ecnstant cf the decomposition velocitye If Py /P,,, 
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Note on the Deviations From ugitzmann's (3ol'tsman) Distribution 2 weyed 6/51 
in the Decomposition nf Diatomic Yolecule3se 


Boltzmann's (BoL'tsman)-function xX, * hats If P. is barge, the eat?" 

. librium distribution ig disturbed to auch an extent, that the pres 
gence probability of the molecule Ap in the upper level almost equalse 
nero. The nain disadvantage nf the molecule model employed here con® 
sists in the disregarding of its anharmonic propertiese 
There are 5 references, L of which is Slavice 


* 


ASSOCIATION: Institute for Chemical Physics AN USSR (Institut khimicheskoy fi7tkl ic 
Akademii nank SSSR). 


PRESENTED: April 12, by Ve Ne Kendrat!yev, Acadymician. 
SIQMITTEDS April 9, 1957-6 


AVATLABLE: Library of Conyresse 
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NIKITIN, Ye.Ye. 

eee eer er ene EDREAMS 
{Theory of thermal excitation and dissociation of diatomic 
molecules; abatract of dissertation presented for the degree of 
candidate of physicomathematical sciences] K teorii termi- 
chaskogo vozbushdeniia 1 dissotaiataii dvukhatomnykh molekul; 
avtoreferat dissertatsil, predstavlennoi na soiskanie uchenoi 
atepeni kandidata fiziko-matematicheskikh nauk. Moskva, 1958. 
9 pe (MIRA 12:8) 


(Molecular dynamics) 
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AUTHOR: Nikitin, Ye. Ye. 99-119-3-37/65 

TITLE: On the Computation of the Decomposition Velocity of Diatomic 
Molecules (0 vychislenii gkorosti raspada dvukhatomnykh mole- 
kul) 

PERIODICAL: Doklady Akademii Nauk SSSR, 1958; Vol. 119, Nx 3s PP: 520-529 
(USSR) 

ABSTRACT: The author computed in @ previous work (Ref 1) the constant 


of the velocity of the thermal decomposition of diatomic mo- 
lecules and the function of the distribution on the vibration 
states on ocoasion of cancellation of the thermal equilibrium 
diatribution. Of essential interest on this occasion was the 
assumption that the vibration quanta until the limit of the 
dissociation approximately remain constant. This work now 
computes the constant of the velocity of the reaction Ab + 
+C—yAt B+ © without the above mentioned restriction. In 
collision in 4 diatomic molecule only 4 transition between 2 
adjacent vibration levels is assumed to take place and the dis- 
sociation of the molecule be possible only from the last dis- 
cret level. The Maxwell distribution of the colliding mole- 
cules may be maintained. For the probability of the vibration 
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an excitation of the molecules at a collision in a transit- 
ion from the level k - 1 to the level k a formula ia given. 7 
An euation system follows for the change with respect to 
time of the probability to find the molecule on the k-th le- 
vel. Then the general solution of this equation system is 
written down and discussed. Also on the consideratio: of the 
not adjacent levels a short report is given. The computed 
an! the experimental values of the conatants of the decompo- 
sition velocity agree with each other according to their or- 
der of magnitude. Finally the author thanks Professor N. OD. 
Sokolov for valuable advice and for the discussion of the 
work. There are 7 references, 3 of wiich are Soviet. 
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of Chemical Physics,As USSR) 
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- SUBHITTED: September 28, 1957 
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report presentec by SOKOLOV, N. D. at the 4th International Meeting of Molecular 
Spectroscopy, Bologna, Ituly, 7-L? September 1959, 


Institut of Chemical Physics, Moscov. 
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AU THOR : . Nikitin,— 8 * / / 


TITLE: On Calculation of the Probability of Vibrational Excitation of 
Molecules by Collisions (0 vychislenii veroyatnos ti kolebatel 'nogo 
vosbuzhdeniya molekul pri stolknoveniyakh ) 


PERIQDIGAL: Optixa i Spektroskopiya, 1959, Vol 6, Nr 2, op 141-145 (USSR) 


BS THAcTt: Using motnods of the theory of non-stationary perturbations the 
author calculnted the cross-section for inelastic collision of diatomi- 
molecules wrichare iccompanied by excitation of viprations. it was 
assumed that tna energy of intermolecular interaction may be represented _ 
by a Lennard 4J ones sotential and that the angular dependence of the 
interaction doses not affect the order of tne cross-section. The auther 
allowed for the change of the relative energy of the colliding molecules 
before and afvar co.:lision, sinea this affects the value of tne cross - 
section. If oily tne repuision vetween molecules is taken into account, 
then the caici-1ted collision cross-section agrees with the value 
obtained earlier vy exact quantwa -nechanical methods. Dependence of the 
cross-section 0: the potential -well depth, which describes the attraction 
between the tvo :olucules, js stronger than in eariioer calculations 
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vhen the attraction wi. ailowed for ao7roximately. inis is in 
qualitative aszrcement ‘itr the stromz dependence of the probability 
of vibrational deactiv.tion on the natura of colliding mole~les. 
acemnowled gnent is made t9 N.D. Sokcley for his advice. the vaoer is 
entirely theoretical. [nare are 7 references, 1 of which is Soviet, 
5 English and 1 translation from 3:.¢iish into Russian. 


February 6, 1958 
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5(4) SUT/76-23-3-11/41 
AUTHOR: Wikitin, Ye. Ye-> 

ee ee SR RE Par STATES SERS ie eee 
TITLE: On the Perturbation of the Equilibrium Thermal Distribution 


in the Thermal Dissociation of Diatomic Molecules (QO narush- 
enii teplovoso ravnovesnogo raspredeleniya pri termicheskoy 
dissotsiatsii dvukhatomnykh molekul) 


PERIODICAL: Zhurnal fizicheskoy khimii, 1999, Vol %3, Wr Zs 
pp 572 - 580 (USER) 


ABSTRACT: For the calculation of the rate of decomposition of diatomic 
molecules it is necessary to investigate carefully the pro- 
cess of collision of the molecules. fhe present paper de- 

scribes calculations of this type taking into account the 
effect of perturbation of the Boltzmann-distribution upon 

the rate of decomposition. After an investigation of the 
initial conditions and the model of molecules AB the constant 
of reaction rate of the decomposition reaction 13 calculated 
and the distribution function is determined with the reaction 
not being in equilibrium. The following statements are nade: 

Card 1/3 jn the case of a harmonic oscillator with a finite number of 
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and a probability of transition to the con- 
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great (as compared to P, 


In practice, when E. 


5) the rate of decomposition will 


Terral Distribution S6V/T6-27-5-11, 41 
of Diatomic Molecules 


wil] depend on the 


is sufficiently 
be 


determined by the addition velocity of the molecules with a 


low energy level to the dissociation threshold. 
connection the maximum v 
has the order of magni tu 
distribution function of the 
periods of time that are 

of the oscillation energy 


time. It decreases more 


In this 


alue of the pre-expone:.tial factor 
de of the number of collisions. 


The 

decomposing oscillators for 

longer than the time of relaxation 
1/k 5: decreases exponer.tially with 


rapidly than the Boltzmann function 


exp(-£/«T) in the case of an increase in which cornection it 


takes & zero-value at the last discrect 
of decomposition attai..s 


constant of the rate 
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On the Perturbation of the Equilibrium Thermal Distributicn SUV, 76-73-27-11, 41 
in the Thermal Dissociation of Diatomic Molecules 


decompose at the time t 1/k , and which initially were ot 


low temperature is smaller than the ratio between relaxation 
time and the time characteristic of this reaction. The re- 
maining molecules decompose according to the exponential 

law in the characteristic time 1/&k. In conclusion the author 
tharka Professor N. D. Sokolov. There are 8 refcrences, 1 of 
which is Soviet. 


ASSOCIATICH: Akademiya nauk SUSR, Institut khimicheskoy fizizi,Moskva 
(Academy of Sciences, USUR, Institute of Chemical Physics, 


Moscow) 


SUBMITTED: June 25, 1957 
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5(4) g0v/76-33-8 34/39 
AUTHOR Nikitin, Ye. Yee 
Si egemern 
TITLE: On the Calculation of the Rate Constant’ of Bimolecular Thermal 


Decomposition of Molecules 


PERIODICAL: as fizicheskoy khimii, 1999; Vol 53, Nr 8. PP 1893-1894 
(USSR 


ABSTRACT: It is pointed out that in the calculation of the rate conatant 
k, of the pimolecular decompoaition AB +M* A+B +M (1): 


the disturbance of the Boltzmann distribution with reapect 
to the state of yibration is not considered. In a previous 
paper (Ref 2) the author calculated the constant k, for 
piatomic molecules according *o equation (2). This equation, 
which does consider the above disturbance, may also be used 
for the decomposifsion of polyatomic molecules. The validity 
of (2) is explained by means of the example of ozone decom~ 
position, and calculations made by means of (2) are compared 
with the experimental values on the thermal decomposition 
of polyatomic molecules (Table). It is ascertained thet 

the statement made in reference 17 on the work done in ref. 
erence 8 is correct, 1@- that hydrazine decompeses bimole 
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of Molecules 


cularly and not, as had been assumed, monomolecularly Finally. 
the author thanks Professor N. D. Sokolov. Theres are ‘ table 
and 11 references. 4 of which are:Soviet. 


ASSOCIATION: Akademiya nauk SSSR,Institut khimicheskoy fiziki Moskva 
(Academy of Sciences USSR, Institute of Chemica. Physics 
Moscow) 


SUBMITTED: December 26. 1958. 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137020005-2" 


CIA-RDP86-00513R001137020005-2 


EIELY SSS TES EES EOE ENS ENRON CMI ES RG 
e sg 


"APPROVED FOR RELEASE: 07/19/2001 


ESC AS EOE BAe AUTRE ACR TESS oY 


5(4), 24(7) Sov/20-124-2-35/71 


AUTHORS: Nikitin, Ye. Ye., Sokolov, N. D. 
TITLE: On the Relation Between the Dissociation Constants of the 


Thermal Docomposition of Biatomic Molecules in the Presence 
and in the Absence of Equilibrium (O sootnoshenii mezhdu 
konstantami skorosti termicheskogo raspada dvukhatomnykh 
molekul pri nalichii i pri otsutatvii ravnovesiya) 


PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vo? 124, Nr 2, pp 366-369 
(USSR) 


ABSTRACT: Short reference is first made to earlier papers on the disso- 
ciation of biatomic molecules AB + M—= A+B + M. The dis- 
turbance of Boltzmann distribution over the oscillation states 
of the decomposing molecule decreases the degree of population 
of the oscillation levels near the limit of dissociation. The 
disturbance of Boltzmann distribution increases a8 & result of 
the decrease of the oscillation quanta near the limit of dis- 
sociation. The kinetice of thermal decomposition and of re- 
combination probably does not satisfy the usual kinetic equa- 
tion. Dissociation is a process developing in several stages 

Card 1/4 and therefore the kinetics of decomposition and recombination 
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must be described by the following systems of equations: 
(d/dt)x, = - 2. Pox + 2 P  at,° Here x, denotes the distribu- 


tion function, i.e. the degree of population of the n-th level 
of the system AB, and Fos - the probabilities of the rotation- 


and oscillation transitions k —™=n of the molecule AB. The sums 
of the formula given above extend also to states of the con- 
tinuous part of the spectrum. The authors investigate the 
simplest case in which at [as] < [mu] the concentrations [A], 

and [3], are kept constant. The aforementioned system of equa- 
tions becomes linear and can be written down in the form 
(d/dt)X = BX +C [4], [3], The only column of the matrix X 

is composed of the components of the distribution function x! 


and the matrices B and C describe the successive decomposition 
and recombination respectively. An expression is then written 
Card 2/4 down for the general solution of the last-mentioned equation. 
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The first eigenvalue of the matrix -B corresponds to the dias- 
sociation-constant of decomposition and is, in the case of 
lacking recombination, determined by the expression 

“= -(d/dt) (a3) / [ ag. The second eigenvalue 4, of the matrix 
-B is approximately equal to the rate of relaxation of the 
oscillation onergy of the molecule AB, where, by the way, 


“&« &, holds. The solution of the equation BK, + [4], [2], = 0 


is the distribution function x60) = N exp(-E /kT) corresponding 


to equilibrium. Next, the amount of the constant N is determin- 
ed, after whioh an oquation is written down for the kinetica of 
thermal decomposition and of recombination. In the case of 
equilibrium the dissociation constant of decomposition is 
greater than the dissociation constant Ka in the case of lacking 


equilibrium. The calculated values of Ky for the thermal de- 


Card 3/4 composition of Jos Br, and oO, agree satisfactorily with the 
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ASSOCIATION: 


PRESENTED: 


SUBMITTED: 


Card 4/4 


values which were determined experimentally by the kinetic 
method in the decomposition of molecules in the shock wave in 
an argon atmosphere at temperatures of 1500 - 4000 K. The 
dissociation constant corresponding to equilibrium is greater 
by one order of magnitude than the value corresponding to the 
lacking equilibrium. There are 15 references, 5 of which are 
Soviet. 


Institut khimicheskoy fiziki Akademii nauk SSSR (Institute for 
Chemical Physics of the Academy of Sciences, USSR) 


August 7, 1958, by V. N. Kondrat'yev, Academician 


July 11, 1958 
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the function corresponding to equilibrium Ag an example for 
the application of the here derived formulas the oscillation- a 
deactivation »f an oxygen molecule 0§(n) +N,” ox(n-1) + Ny 
ig investigated. By uging the relaxation times © ii it 18 
possible to calculate the relaxation time of any physical 
quantity characterizing a molecule in the simpler manner. 

The relaxation time of the oscillation enersy of a harmonic 
oscillator does not depend on initial distribution, but in the 
case of an inharmonic oscillator it decreases with an increase 
of energy in the initial instant of time. The author thanks 
N. De Sokolov for discussing the present paper There are 10 
references. 3 of which are Soviet 
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SOV/20-129-1-43/64 
AUWLHOR : Nikitin, Ye. Ye. 


ae = 


TITLE: On the Theory of the Thermal Decomposition of Dinitrogen Oxide 
at Low Pressures 


PwRIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 129, Nr J, Pp 157-160 
(USSR) 


ABSTRACT: Reference is made to a paper by &. K. Gill and K. J. Laidler 
(Ref 2) in which the decomposition rate constant for NAO is 


calculated for low pressures. fhe calculation is based on the 
condition that the deformation vibrations do not affect the val- 
ve of the rate constant, and on the assumption of two effective 
degrees of freedon. It iy proved that four and not two degrees 
of freedom must be taken into consideration, and that the ef- 
fectiveness of vibration excitation must be several orders smal- 
ler than the number of collisions. Taking these facts into ac- 
count, the decomposition rate constant is calculated, obtaining 


k & 10 om?/M. sec. Conclusions drawn from this study are stated 
to be applicable for adiabatic decomposition of other molecules 
Card 1/2 also. In the case of monomolecular decomposition the rate oe 
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S0V/20-129-1-43/64 
Gn the Theory of the Thermal Decomposition of Dinitrogen Oxide at Low Pressures 


thermal adiabatic decomposition is determined by the rate of 
transition from one potential energy curve to the other, involv- 
ing a change in multiplicity, whereas in the case of dimolecular 
decomposition it is limited by the rate of activation of vibra- 
tions. The author thanks Professor N. D. Sokolov for criticizing 
the paper. There are 8 references, 3 of which are Soviet. 


AGSUCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute of 
Chemical Physics of the Academy of Sciences, USSR) 


PREDENTED: June 15, 1959, by V. N. Kondrat'yev, Academician yo 


SUBMITTED: June 12, 1959 
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aurwoR: Nikitin, Yeo Ye: B201/E391 \ 


Seen ec eee ae ERT UTSHONeT 
TITLE: ‘On a Po wWSehanism of Electron Excitation in Slow 
Atomic Collisions 
PERLODICAL: Gptika i spektroskopiya: 1960, Vol 8, Nr 2, 
pp 157 - 159 (USSR) 


ABSTRACT: The adiabatic approximation js inapplicable in certain 
c lastic atomic collisions. In such cases the 
adiabatic process which can occur is multiple 
Before and after 
al energies and 
transition potential energy 
occurs along the ionic state. The 
author uses charge- ism to discuss the 
following processes: 


He(1s") + He(1s-) —> He7¢18282p) + He’ (1s) > He(1s*) + 


+ He*(1ls) #@ 5 W 
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TITLE: On the tn erpretation of Induced Infrared Spectra of Compres + 
Gases 


PERIODICAL: Optika i spektroskopiya, 1960, Vol 8, Nr 2, 
pp 264 - 266 (USSR) 


ABSTRACT: Interpretation of the infrared spectra of non-polar 
molecules was dealt with in a number of papers (Refs 1-4). 
No explanation has yet been offered for the linear 
dependence of the splitting of the Q-band on the density 
of an inert gas, reported by Chisolm and Welsh (Ref 5). 


AUTHOR: Nikitin, Ye. Ye. 


Since the residual splitting at low densities is due to 
rotation of the induced moment directed along the axis 

of two colliding molecules (Refs 3,5) the linear dependence 
of the displacement of the a. and Q, branches of the 


Q-bend on the density should be due to triple collisions. 

The present paper gives a qualitative explanation of this 

splitting within the framework of the author's earlier 

theory (Ref 3). To make the case definite the author 

considers the Q@, branch and the frequency w» is read off 
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from the position of its maximum at low pressures; the 


Qa, branch is obtained by a mirror reflection of the Q, 


branch with respect to the vibration-transition frequency. 
The author comes to the following conclusion: displacement. 


of the frequency of the Q,-branch maximum rises linearly 


with the number of collisions on increase of the density 
and the coefficient of proportionality between the number 
of collisions and the frequency shift amounts to several 
units. The separation, Ow , between the maxima of 


Q, and Q, branches is twice as large as the displacement 


of the Q, maximum, when the residual (constant) splitting 


is neglected. The results obtained agree qualitatively 
with the experimental data of Chisholm and Welsh (Ref 5) 
for hydrogen. Acknowledgment is made to Professor N.D. 
Sokolov for his advice. There are 5 references, 1 of (7 
which is Soviet, 3 Dutch and 1 English. 
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than D By integrating (8). an additional pre-exponential factor appears 
The non-equilibrium distribution function corresponding tc the exponential 
decay is determined by the first eigenvector 1G? of the matrix B 1 Ged 


can be easily found from the general formulas of the eigenvectors of the 
Jaccbian matrix if the formula for Ps is known. The percentual improve 


rishment in population of the upper vibration levels is of the order of 


exp !(D . E_)/ kf], where p is the number of vibration levels calculated 
L Pp 4 


from the dissociation limit This result especially corresponds to Refs 9 
and 13 dealing with the model of a decaying harmonic oscillator Since in 
the case of a real anharmonic oscillator the oscillation quanta at the 
dissoctation limit are emall compared with kT, numerous levels reach the 
region of great improverishment D - Best Hence. it may be said that 


the equilibrium of the Boltzmann distribution in decay reactions 1+: always 
perturbed. Since dissociation is a complex multistage process. the 
quantity Ky becomes small compared with the quantity obtained from the 


aquilibrium condition (K KK owing to the perturbation of the 


segue f res 
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Boltzmann distribution. K - constant of the reaction equilibriun, Kec 7 


recombination constant. Since the recombination rate is essentially 
determined by the velocity with which two colliding atoms pass from the 
atate with a continuous spectrum to one of the upper vibration levels of 
the bound state, the recombination constant must be approximately equal 
for both the equilibrium and the non-equilibrium process. The authors 
arrived at the conclusion that the dissociation rate depends on the con- 
centration of the reaction products, although it is usually determined 
like an actual constant. This indicates that the ordinary kinetic equation 
for the reactions of decay and recombination, ~h [48] = Kas] [a] 


K (4) [3] [a]. is invalid in the entire range of the concentration 


change of [a 10) and [ul], since it does not take account of the difference 
K 


between K, and There are 22 references: 8 Soviet. 


d i equil’ 


ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute of 
Chemical Physics of the Academy of Sciences USSR) 
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AUTHOR: Nikitin, Ye. Ye. 


TITLE: The Mechanism of Intermolecular Energy Exchange in the 
Dissociation of a Diatomic Gas yy 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 132, No- 2, pp- 395-398 


TEXT: The author points out that by means of shock waves an accurate measurement 
of the rate constants of the dissociation of pure diatomic gases is possible. 
Experiments showed that dissociation in diatomic gas is considerably quicker than 
the same reaction within a diatomic gas rarefied by means of a monatomic gas. 
This fact is theoretically substantiated on the basis of the reactions 

o,+4-— 0+0+4 (1) and 0, + 0, — 0+0+ 0, (2), for which the rates 


in Ref. 3 were measured at 3000-5000°K. The author investigates the inter- 
relation between the oscillation quantum € of 05 and the dissociation energy E 


and the probability of quantum transition. For the case (1), &; = 0 (no energy 
transfer on the part of the inert monatomic gas), equation (6) is derived for 
the dependence E = B(€), proceeding from the Morse oscillator. For case (2), 
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£, y O, the possibility of energy exchange is discussed. The author arrives at 
the conclusion that the probability of partial transfer of the rotational energy 
€, to the oscillation of the dissociating molecule is of the same order of 
magnitude as the probability of the exchange of rotational and linear motion. 

As a result, equation (8) is written down. The author suggests checking this 
equation by investigating the forced infrared absorption of molecules, such aa 
occurs in the deformation of the molecule electron sheath as a result of 
collisions. He thanks Professor N. D. Sokolov for judging the paper, and 
Professor 0. K. Rice for letting nim have a copy of Ref. 7 before its 
publication. There are 12 references, 4 of which are Soviet. 


ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute of 
Chemical Physics of the Academy of Sciences, USSR 


PRESENTED: January 6, 1960, by V. NW. Kondrat'yev, Academician 


SUBMITTED: January 3, 1960 
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AUTHOR: Nikitin, Ye Ye 
Srovmnnnemaenanscasnesememnicenenciscs 300” 
TITLE: The Vibrational Distribution Function for Polyatomic 


Molecules in Monomolecular Decomposition 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 135, No. 6, 
pp. 1442 - 1445 


TEXT: It was the purpose of the present work to investigate the mono- 
molecular decomposition of polyatomic molecules at energies which are 
higher than the dissociation energy on In this way, secondary reactions 


are initiated. An example of such a decomposition is givens 


Cc 2H,Br — HBr + C)H,, E,¥53 kcal/mole (1a); CoH Br Br + CoH, ws 


E om 65 kcal/mole (2a). In the case 2a, a chain reaction 

Br + CoHBr > C,H, Br + HBr, CoH {Br > CoH, + Br occurs The non-equilibrium 
distribution function is derived from the kinetic equation which describe- 
the vibrational relaxation and the decomposition The rate of decomposi- 
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tion is determined by the lowest eivervalue Ps of the stochastic matrix 


The kinetic equation reada +: dx(e)/at « (K(e,e')de! - 2™x(e) - k(e)x(e) 
(3). x(e) is the distribution function dependent on the dimensionless 
energy & = E/k?} Z® is the number of collisions which become effective 11, 
the vibrational relaxation; k(&) is the differential rate of decomposi- 
tion; K(e,e') describes the vibrational relaxation, where (K(e.e')de' 
holds. The diffusion equation is derived from (3): 


ax/at = D(a/de)[ax/de+t '(e)x] - k(s)x (4) D = 2e° (Z = number of gas- 


kinetic collisions, 4? = mean square of energy transferred per unit time 
to the decomposing molecules In the following, D is considered to be con 
stant. The lowest eigenvalue Fo of the operator of equation (4) 1s found 


by the variation method. For a system of s + 1 harmonic oscillators. for 
which f(z) =» & - 8 Ine} BE, B/«t holds, one obtains: 


(P(e o/e!)exp(¢,) (6a) 
a = min (6a) expresses the rate of bimolecular 
fe) ! : 
‘exp(-£,) (6b) 
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decomposition, (6d) that of monomolecular iy Meenas The transition 
from (6a) to (6b) 19 given by the condition De’/s!x1 For the non- 


equilibrium distribution function, the ee equation is written: 
fet D(x'+f'x)' - kx (7) By substituting x = y exp(-f/2) one obtains 


for the condition &, Ds: y" u(+)y = O; Ule) = ror )*/a « (ke = p)/D] 
(8); y = (const/u! 14) jexp( {U de) (9); and finally- 


e Eg 
i ces Go seo: PO ig 
tS OT Oe eel adie. oO eae, | 
but yes (e) 4k/Djp exp. (f/2) - f') Fy ae (ey D)del. EDE. J 
In the case of a sufficiently large D i°O) acquires the form 


x(e) = exp(- f )exp|- (-/D) ( (k/e: Jae]. epee Css) 5 Cy eae eer fe pe? 
é 


The non-equilibrium distribution function investigated might be of 
importance for calculating the spectrum of stabilized fluorescence It 
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should be possible to describe tne vibrational distribution runction 2: 
the excited electron state by means of an inhomogeneous sqyuation which 
similar to equation (8) The fun:hion kl-) represents the probability of 
a radiationless transition The author thanks Professor N D Sckoiov ant 
A Ye Shilov for discussions There are 9 refersances: 5S Soviet and 4 US 


ASSOCIATION: Institut khimitheskoy fizcix: Akademii nauk SSSR (Institute 


of Chemical Physi-3 7f the Academy of Sciences USSR} 
PRESENTED: June 27, 1960 by VN oncra’ yey, Academician 


SUBMITTED: June 22, ‘AG 
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AUTHOR: Nikitin, Ye. Ye. 


TITLE: Wave Functions for Diatomic Molecules with Strong 
Spin-orbit Interaction 


PERIODICAL: Optika i spektroskopiya, 1961, Vol. lo, No. 4 
pp. 443 ~ 447 


TEXT: The interaction between two identical atoms in the 
(p?)7P, (j = 1/2, 3/2) state in a halogen molecule is 


discussed, The formation of the chemical bond apvears as a 
result of the tendency of the electron spins of atoms 

to pair off. in accordance with the vector model of Dirac, 
this correlation can be described by an antisymmetric (in 
space and spin coordinatec) wave function, which is an eigen- 
function of the total spins of the separate electron pairs 
(Corson - Ref. 2). On the other hand, the spin-orbit inter- 
action upsets this correlation and leads to the "mixing" of 
structures belonging to different values of the total spin. 
Moreover, the spin-orbit interaction leads to the "mixing" of 
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wave functions with different spatial svmmetry 80 that it can 
be responsible for the non-adiabatic interaction between 
electronic and nuclear motions in molecules and for the strong 
dependence of the dipole transition moment on the internuclear 
distance, In this connection, it is of interest to determine 
the correct wave functions which will diagonalise, in the first 
approximation, the total Hamiltonian for two interacting atoms 
and including strong spin-orbit interaction (e\‘ E) so that 
the second-order corrections should be of the order of 


p2/e ° It is shown that in the case of a weak spin-orbit 


interaction the St state corresponds to the formation 


of a chemical bond, while the remaining states correspond 
to the repulsion between the atoms. As this spin-orbit 
interaction increases, it is necessary to take into account the 


(1) 


interaction between the 0O and O 


(2) 


statee, Direct 
calculations show that as a result of interaction between 

1l- ae . : 
the Si and om states the binding energy of the ground 
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state is reduced but the second bound state appears with a 
binding energy ot D~ e . The formation of an excited 
bound state as a result of the spin-orbit interaction can 

be seen in the molecules oy Clo, Bro, Jo (e, respectively, 
407, 881, 3645 and 7598 cm). The absorption spectrum of 


these molecules ranges from continuous for F, to a clear 


band structure for I,- Detailed tables are reproduced, 


giving tne matrices for the transformation of wave functions 
from type a to type c bonds, 

There are 2 tables and UJ references: %3 Soviet and 

5 non-Soviet. 
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TEXT: mu usually used for 
calculating the Pr? non-a abatic trans it* ns The 
matrix in raction elemen gs then con tant an the terns ar 
assume epara jn 39° r as the rat £ €2 the ge paratto 
petween them } a ishi ly sma*" the present paper he non- j 

diabati tra ation } e cad of induc ve no Lecu lar collisron® 
of the yermi Fe nance y pe are amined for triatom m jeculies- 
In the non-st tionar onditiom nen vibration 1 terms ( equency w) 
can b adiabat 168 ly a aplaced a result of an terna force 
(with cnaracterist® ime of actio o the Fer resonance 
induced will jead tO gignific t amo lecular distr pution ot 
ener Sy jt is phown that the PF 1b pility for the oub ie 
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1t is estimated that the : 
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suca as C05 at room temperature, be ete ne 
There is 1 figure, 
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